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preparing process 
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Abstract of CN 1373522 (A) 

A LED with substrate coated with reflecting metal film is prepared through growing LED structure on 
temporary substrate, adhering it onto a said permanent substrate with reflecting layer, and removing 
said temporary substrate. It has the intensified brightness. 

Data supplied from the esp@cenet database — Worldwide 



[i2] km mwm^m 

[21] ffJif# 01109370.6 



[51] Int. CI 7 

H01L 33/00 



[43]^?fB 


2002 *JU0 j! 9 H 


[n]ftJW CN 1373522A 


[22]*i*B 


2001.3.5 [21]**^ 01109370.6 




[71]*»A 












[72]£lfflA 


*J£^ 














ftfBS** 3 K %«*9 M It® MIS 7 M 




* « ■ * * 



1. ttffiife5ffc. ilMIWilSil^M 

LED 

&M&itJKftfc-:&M»«iM. M LED ^77cXttSfe±; 

(D) $iJ#^PffiM LED m, 

(E) ft TOM LEDM#±^»»fttt*«. 

*&&&<SiK 9MM(GaAsh SfcflUKSiC), *Mfc*g(A1203K ^> 
W4M*(GaP), flltiiCBNh ftffc*S(AlN)S&. 

PT#*J LED &tt«ft, $ LED ^MMIH^-TO ; MMifilt 

tt^«*iSS«(In), «(Sn), 4S(A1), &(AuK *&(PtK #(ZnK « 
(Ag), ffc(Ti), «(Pb), &&(AuBe)> ^lt(AuGe), ftCNi), ttUCPbSn) 
(AuZn)£JIo 

5. toft*®* 1 j|fifeW»*-**ttlWift^fe, 
Ji&g GaAsUUnPo 

6. mwm* i ff«tt»*-«tKi«!i3ft^*. » led 

7. jntt*»* i m®Rjt-umnmii&, led 

-tlMlc (upper cladding layer) 7^141: (active layer)/TJ£II 



M (lower cladding layer) fflWRMlmfo (Double hetero structured 
J£#M££$ (Single hetero structure) £#J^#j(Homo 
structure) ^t^IKo 

9.*P3R5F!l»* 1 Jlf«W**-«*tt«iaS^*. LED £#J| 

(etching stop layer), m j &MW±m&T : & LED £ft 

W*m±3^ft^tt*MW#**. £ RTft Al,Ga,-,As , x>0. 2 £ Ma^P, 
0. 55>x>0. 45o 

12. mmm* i M«tt»*=OTttiwsft56rt*» 
(^M«WiM) nr#» led fi#*tt^a*xtt»R±. *n#-*£, 

led a#^«w^Jifiit«i(^JR»teM)w«*^tt*«^ 

13. fruBtfW* 12 jff^ws*-OTW#J3ft^rfe, led m 

(wafer pair)£iftfi+l*li£--j&. 

14. jOJRjPJH* 12 J»a»»*-a*W«Wft56r*» &+i«J^± 

15. $nft$is$ 12 M«W»*-«f tt«ift^*» 

16. -mm&mmmmmmm%ft~m, mit-m 



^l^lpJ^^^MfiWM, LED 

(Si) , (GaAs) , mfofe (SiC) . ftftlS (A1203) , &Jft. (GaP) , 

(In), H(SnK ^(Al), £(AuK $(Pt)> l?(Zn), &(AgK ffc(TiK 
$&(Pb)> £&(AuBe)> £*g(AuGeh &(Nih f&H (PbSn) M±¥f (AuZn) 

19.*Pft*|j|* 16 tfaWSft-SE, &*i££Jl£l«, Jgglft 

K+apf^wwttffl^tt^ii&watff* led 

±.$£WM (upper cladding layer) /r^ttM (active layer) /T#£H 
If (lower cladding layer) fft3X#M^I 1*3 (Double hetero structure)^; 
7feE, ^M^ft (Single hetero structure) £ftE, &i&5Sgg$(Homo 
structure) $c;)fcE « 



ft, ^KJlA^li&»ffi*RA*^*««l^-*t, «F LED 
IftMLh, MJg«F5fe«r^5l^WW^tt*«*KE, LED 

MH^'J^ 5008718 ^t£Jg 5233204 ^KSIfcB-faJWMil 
(transparent window layer) ttttttSbfe-ftW* ift^^-^"^ 

%«tW*«jSt (crowding effect) *0if 1$\%}k%.% 

%t\>, mm^m 5237581 4570172 ^^-^w^w 

£ M§l£ It M (multilayer reflector), BP^MRft^fSM DBR 
(Distributed Bragg Reflector) ^W^bfczlM, jfeft^^:-®^ W 

s 1 Mm^^mmm^mm, 100 

M102. -^S^##»Ri02irffitt»-»:»Siitt*«iOK -jb 
102 ±ittft/ £c £E 103. R-J&m&ltf'£B. 103 
106 0 jfcft&ft W2bfc-tttf , 

j*±E 103 Rli p n E«^fffl^ f GaAs mWi 102 ±, H 

jfc, KF&K 103 ^^^WII^M^^III 102 ft life 

nmm, wi$&yt&ftr.mmMm&&?ftWsmft 102 ±, $ 

W*MM*WIBKttl 1.43eV, /J^JMtfjjtSS, X^Rtf 



Hffl^jpJ& 5008718 ^mW, 5233204 ^Htb^i^JItfj^' ^ 

$nK 2 ff*. 2oo tfj^fTO^ 

Iflli 204 i ioo -t» 204 

it^GW^-^ GaP, GaAsP # AlGaAs Wfcft:*:^ 1 AlGalnP ft/^EW 

«ft##-**tt£#*l£. «£%i«ffi> 204 *n 

AlGalnP ^/ te 4EW*±M*t^*#M8!ffi(hetero junction), #rlU£ 
WUBftg ( A EcSl A Ev) WJIMH V f £J* 

M), *Jsifi/fcsb*«*ftiin. 

S^-HH^^jm 5237581 -^SJB 4570172 -^rlliBttiM^JIJ&H 
|*JI&ftW£3k^R* 300, jftft&tt^ffl 3, BB3»g«^-¥# 
^Sfe302, ~^^^S^302±WT^MM^itM 305> 
£E~F£IrJliJx&j"M 305 ±«0|y te £E 303, -TM^Eft^E 303 ±W± 
£Jlfl)t&4<NI 304, ~%m.t%im%Mm 304 ±Kj»-0c»&tt«fe« 

306, &-^|«*##»302 W®W»-W^*ll*ft301 f 

*n&*+, T^MHM*r^ 305 mm%r^KW^Mit^m%m 90% 
&*nei*, w±£jifflt£itji 304 mm%^s^w^±xm t 

£&WJ@t&ffi(hetero junction), $T ^£$#f£^M ( A E c ft A E») M± 

Jtiytffl^'JH 5237581 4570172 "t+JitilW DBR 
$Alt5S«-falft7^ DBR tSflfitf Hl±2f*ffi, <Ig DBR RX*M 
A#ff]7t(£ng 3 Di)j*£*KW&JJt*. Xt^JESftflAitW^a 
(^na 3+^02, D3, D4), KlUtfll, Hilfc£Xt^»OJ&-*t& 

AWaaH»WKIitW. £M£@ DBR ^K«9^MittjiR*liESAjA^n 



mmi?m% 5376580 ^*&»-ftftH»*w£ft-8Mf . 

#it*m&£M&Mtom&&&* (Confinement 
layer/Active layer/Confinement layer) W&1*.%=M i g%%&& 

BPpI^^o il^Uffl^flJB 5376580 -^ilttJ^BJS^GaP, nj^ 
GaP 5. GaP *£M3Mife. S LED tt#«A«ft£ftJ»J# 

GaP affcSHBSft, ^^TWlB^Tlft 
tt31(ft 600-700 WR-/Mtt!Sl±), XtLEDWpnftffi^jfe^fe* 

&tiLfa%tft-&L l &, #iJM^ AuZn nJUuBe (^AM) AD^JR&ltll 

led w P n mffi%u&w>mm®mm%&m#:, #pf&M%ytftBL. 

7t-®tW^:^EpT^ttM#^a7tlK^^, ^U^n , ±KSM (upper 

cladding layer) (active layer) /T$Hfc (lower cladding 
layer) W^M^fa (Double hetero structure) tjfcg, #.^Jig£$ 
(Single hetero structure) S3tE&*9J!SSfW (Homo structure) S^tE. 

itm, %±j&& led a#; fflh-*&MRM*mtom&> *n«&#ss 
mmmmmmm7*mm&m led mMtti 
$&(&p led ffl#)«f»^ifc*^ttat«t±! led mmm&mfc 



9 4A MS 4D LED &#i*M«W&Mfi*t*fc]K«l*A> 

m 5 **ftW-A#3SC«tt LED &#ft|fflg:|t|9. 

m 6 **£E«J LED ffl#»WS«W^M&itlllKM*Xtt*fefl«I 

9* 

100 200 Rftr.^ 

101 201 n~mmmm^m 

102 202 

103 203 %f*%.W; 

106 206 i-wi<te*i 

200 

204 ^iSW/I 

300 RK=.m 

301 £-0tf*«Mfc« 
302 

303 ytf&K 

304 ±£JIfc&#JI 

305 T^MMfrMM 



306 %-wwm>m. 

41 LED 2bfcg 

411 m-^M^M 

412 i-fits 

42 

43 ^M^WH 

44 ric&tt&fc 

52 JSbfcE 

521 iSil 

522 ftfem 

523 Till 

524 gjfc&JI 

525 mm±m 

526 ftttJI 

53 GaAs %U 

61 fcifc*Mfc*R 

62 am LED 

63 ^ft&tt*£tt&M«WiM 

64 «u S^JiMf*!^ 

65 1A^I1»^1 

66 iHiBJtaU: GaAs Sfi#ttMAtt P> n %fi^lftft»KM> 
^M^ffiM LED fi# 

7 W^Jc 

71 7«MHA^ 

72 M^-tlnL 

73 
74 
75 

76 tffi#Tilft 



«tM$ LED £#fStt$JflR^-«lfiM£*#B» LED 

teft LED m#^£Ml&7fci^«MM# 
M led ^ISteM^tt^RWatSBB^^T ffl 60 

(A)&#-WB«fflt 42, jfcWttS* 42 ±j&K LED 

E41, gJl^jALEDfi#; 

CB)JS#-7)c^tt*R 44, ^jfc&tfegft 44 $±&J!£lt$l 43, 
#(2JLi2E£Jllfi*N* 43 ft^--&jmfWiJI, «H* LED fctflWWiJEric&tt 
Sflfc 44 ±; 

(0 ftff Itftt&K 42 ^m»0m#«iJ^J*lt ; 

(D) $lJ^tWOTUED&#, £*&&«Mfe«44; 

(E) ft 5 PffiS!LEDffl#±^8fc»ftjtt%*41U 412 0 

inttfli^JII»«lM«*LEDS!*fe*«» RT^JRHKiJg 43 ft 

MJa, $ Wtt*K 41 £ GaAs Hfc InP ; ilblcMfcSfe 44 d^afe 
iS(Si), VMM (GaAs), SMfcfcCSiCK *Mfc£(A1203K $il§> 0Kk 

*M*9£ft*n£(Si>, fcftfi (M203) i t£&M£OTI(&J1 

»WJI)J&ft£*H(InK H(SnK ffi(Al), &(AuK ffi(Pt), #(Zn)> & 
(Ag) , ft (Ti) > & £ (Pt) > 4S (Pb) > Oft® (PbSn) , ±®L (AuBe) , (AuZn) , 
(Au-Ge)> fc(Ni) ; ^MM^^KAM^ &ffi&J& 1 & LED 
p/n n/p LED £ftE53»RlWttJHH*±]g 

(etching stop layer)525, ttff»C^W%£», i£te2PjfcltMW*m 

^M^mwmmmnR^H^mumm^m, & alg^as, 

x>0. 2 & IruGa^P, 0. 55>X>0. 45o 



(D^mf LED £#(41, 42)»»£&Uifiraft^*^tt*R44, J. 
tt^Ji&WttUI^ 44, %lAH*&tt£tt 44 & 

f&Ebjt&ftgiR 44 Mttefc&$*J&, MJ&&IH2S04: H202: H20 T 90-100 

icwaftT**^ io @w^*^^7}cxttSM 44 ±wwmti^ 
&fc&mmmmm&m$iWim 43. ^^^bj^-^^^j^, $ led 

(2) T LED ^fl^MrftWltt, LED a#$ffi$f»ife#; ^ 

(3) »at*^tt LED &#.5£tt&AftJt!iJI 43 ^MtKM^ 

uut-k, 2.*imm*m%9ii. MB3&#asw*w*A. $led 

a#-^«W^JB»teM 43 IflzkAttM* 44 JMtmH + . 4A„ 

UWJtf LEDM# 4K 42 -^W^lWiM 43 ftgABI 

*A.tt»R 44 fltfi^ttS. 300-450 WIBJ^J 10-20^, #g 

ift#NS4B. 

(5) mm&mmmf&$j®w& (led &#-5tt&ii«Nijg 43 n 

& AH*Att£tt 44) l^fflttffl«$tt¥tt$JftJ NH40H: H202 « Wtt 
GaAs « 42, if#^S4Co 

(6) ^«#tt«lJWft^l5p a p«aED£#@^ ; HPUIHC1: H3P04 

p-M (A10.7Ga0.3)0.5In0.5P $.Um& n- M (A10. 7 Ga 
0.3 )0.5In0.5P#jMUI, jfttf&S 4D« 

(7) $!j^ai^ffi*^41K 412; BP7gj$p-g(A10.7Ga0.3)0.5In0.5P 
J& n-M(A10.7Ga0.3)0.5In0.5P tt0&&j|ftfeft, W 

mmmmTmmto led^# 0 

ffl5**^-A#afe«»LEDffi#tt*fSffi^BB« LED 
MW: 52 R- GaAs g& 53, $ GaAs gft 53 TOJt n p 



m&&mSI)ffy GaAs i£2bfeE 52 -g— 0. 1-0.3 um M 

(A10.7Ga0.3)0.5In0.5P ±&HiI (upper cladding layer) 521, — j?^ 
0.2-1 urn W*#^MCi SH ^ttM 522 , -J¥& 0.2-Um W 
(A10.7Ga0.3)0.5In0.5P fill (lower cladding layer) 523, -jf^ 
0. 01-2 ia m fi<J (A10. 7Ga0. 3)0. 5In0.5P^toM (Contact layer) 524, — J? 
g 0. 01-0. 1 u m #J InGaP MlHf ±hM (etching stop layer) 525, Ik GaAs 
»M(buffer layer)526o llUED 52 3j p/i/n $Fvtfkf& 

n/i/p^^Io InGaP m&mm±M, ^nJffi AlGaAs J&fto 

S 6 %*mtt LED fi#«MM«W&M£M£JKW*AttSfctt 
111, St, 5fc*ft*&tt**61; i^LEDil62 ; ^lii^ 

a 65; *BfcS>W (wafer pair)±#J GaAs fBttll^^tiMt p. n 

LED 66. 

A 7, ^g#±M72, S#*t 74, 51^ 

75, ^M^T^76, jttAPWtt (wafer bonding) *Aft*yjfl*£+*«& 

(wafer pair) 

*^^IS«tt»*J«EjK»tt^*fl<l^»IKJRft*» Til: 
(in GaAs)^"R3t1iffW*ifett*3R(fti GaP), i§Et3^W:&Jl£ltJitfj£ 

(2)*£l!l35£tefiT<tt 300-450TC)at1f»tta. EffiJ^ 5 S 20 # 
It, Jlk»H!i*#, X5fK5t LED W pn ^W^**, X&fctefiT^W 



m%m-mmmmm&&}fctiMTrtWi&} led w& (bp led m^t^ 
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